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Task variation has been proposed to reduce shoulder fatigue resulting from repetitive hand–arm tasks. This review analyses
the effect of task variation, both ‘temporal (i.e. change of work–rest ratio)’ and ‘activity (i.e. job rotation)’ variation, on
physiological responses, endurance time (ET) and subjective feelings. Pubmed was searched and complemented with
references from selected articles, resulting in 17 articles. Temporal variation had some positive effects on the objective
parameters, as blood pressure decreased and ET increased, and on the subjective feelings, as perceived discomfort
decreased. The observed findings of activity variation showed both positive and negative effects of increased activity
variation, while hardly any effects were found on electromyography manifestations of fatigue. In conclusion, the evidence
for positive effects of increasing the level of variation is scarce. The number of studies on variation is limited, while in most
studies the findings were not controlled for the amount or intensity of work.
Practitioner Summary: Some laboratory-controlled studies showed some positive effects of increasing temporal variation,
providing limited support for introducing frequent interruptions in work. Activity variation showed ambiguous effects,
meaning there is no evidence for practical implication. In practice, however, other positive effects of activity variation may
occur, for example job enrichment and increased motivation.
Keywords: variation; fatigue; shoulder; electromyography
1. Introduction
Work-related musculoskeletal disorders are a major problem for the workers and the society and comprise a wide range of
inflammatory and degenerative disorders. The shoulder is among the most common sites of musculoskeletal complaints
with prevalence estimates ranging between 5% and 47% (Luime et al. 2004; van der Heijden 1999). Incidence estimates of
sick leave due to shoulder pain that were reported to the general practitioner varied from 18–29% for 4–6 years (Grooten
et al. 2004) to about 30% for 6 months (Kuijpers et al. 2006).
The aetiology of shoulder disorders is not fully understood. Westgaard and Winkel (1996) introduced a model in which
external exposure leads to internal exposure and acute physiological responses and in the long term to shoulder complaints
and disorders. Several factors of external exposure have been identified to increase the risk of shoulder complaints in
epidemiological research. Among these are awkward body postures (e.g. arm elevation in overhead work), monotonous or
repetitive work and hand–arm work in particular, upper extremity vibrations and high force exertion (Andersen et al. 2002;
van Rijn et al. 2010).
Repetitiveness and monotonous work are very common nowadays due to the automation of work processes in many
occupations (Mathiassen 2006). Since the work intensity in this type of work is often low, the work can be sustained for
longer periods of time without interspersing breaks. Monotonous work implies continuous loading of internal structures in
the shoulder region, which limits the opportunities for these structures to recover. The main internal structures in this
respect are the stabilising muscles of the scapula (Szeto, Straker, and O’Sullivan 2005).
As an employer, one might approach the problem of continuous work by the introduction of extra rest breaks. Additional
breaks have been shown to effectively reduce the development of fatigue (Hagberg and Sundelin 1986; Henning et al. 1997;
Samani et al. 2009). Several studies have also shown that introducing active breaks might be even more effective (Henning
et al. 1997), but not everyone agrees (van den Heuvel et al. 2003). However, from the perspective of productivity, such an
intervention (breaks) is not always possible or desirable.
Variation in the task, however, might be an alternative method to tackle potential precursors of shoulder complaints,
such as fatigue and subjective discomfort. In general, variation can be defined as the change in exposure to the workload
across time (Mathiassen 2006). One might distinguish several types of task variation. The first type of variation is ‘temporal
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variation’ in which the type of activity and the amount of work do not change, only their pattern over time (e.g. a change in
cycle time (CT) with a constant duty cycle (DC)). Another type of variation is ‘activity variation’ in which the type of
activity changes in terms of force pattern or movement pattern (e.g. task rotation). In practice, activity variation (e.g. by job
rotation) is often accompanied with variations in the temporal pattern.
In this review, we focus on laboratory and field studies on monotonous repetitive hand–arm tasks, where the levels of
temporal variation or activity variation have been varied across conditions. We specifically focus on hand–arm tasks
because the shoulder is explicitly involved in this. We did not include studies on the effects of the introduction of additional
rest breaks in continuous work. The main objective is to analyse the effect of different amounts of variation in the task on
physiological responses (e.g. muscle activation, blood oxygenation), endurance time (ET) and subjective responses (e.g.
local perceived discomfort). We include those kinds of responses that potentially contribute to the aetiology of work-related
shoulder complaints.
2. Methods
This review was based on the identified literature from an electronic search in Pubmed. We used the following keywords to
gather relevant primary studies: (1) ‘redesign’ or ‘job enlargement’ or ‘job enrichment’ or ‘task rotation’ or ‘redistribution’
or ‘reorganization’ or ‘reorganisation’ or ‘organisational change’ or ‘rationalisation’ or ‘job rotation’ or ‘pace’ or ‘pacing’
or ‘duty cycle’ or ‘cycle time’ or ‘rationalization’ or ‘pause’ or ‘pauses’ or ‘break’ or ‘breaks’ or ‘work-rest’ or ‘work/rest’
or ‘work rest’ or ‘repetition’ or ‘repetitions’ or ‘monotonous’ or ‘monotony’ or ‘static’ or ‘dynamic’ or ‘task order’ or
‘variation’ or ‘variability’ or ‘intermittent’ and (2) ‘shoulder’ or ‘shoulders’ or ‘Trapezius’ or ‘Deltoid’ or ‘scapula’
or ‘upper extremity’ and (3) ‘EMG’ or ‘electromyography’ or ‘near infrared spectroscopy’ or ‘NIRS’ or ‘microdialysis’ or
‘Borg’ or ‘VAS’ or ‘RPE’ or ‘RPD’ or ‘discomfort’ or ‘exertion’ or ‘force’ or ‘pain’ or ‘fatigue’ and not (4) ‘athlete’ or
‘hemiplegia’ or ‘arthroplasty’ or ‘dyskinesias’ or ‘Parkinson’ or ‘stroke’ or ‘carpal tunnel syndrome’. Additional limitations
were specified, including language being only ‘English’, the date of publication in the period ‘1990–June 2013’ and the
study population consisting of ‘humans’.
The resulting references from this search were first screened on the basis of their title and abstract. When the title and
abstract did not provide sufficient information, the full text was screened. Based on this selection, the studies apparently
fulfilling the inclusion criteria, which are mentioned later, were selected for further study. This selection was supplemented
with articles that were cited in the studies found and their references. Finally, personal databases of the authors were
searched for additions.
Included articles had to describe experimental studies in the lab or in the field, including intervention studies, comparing
different levels of variation. Only studies on the shoulder, considering the objective and subjective responses in that area,
were included. Articles were included only when the study involved occupational hand–arm tasks, except computer tasks.
For inclusion, the minimal task duration was 30min, based on the belief that (subjective) fatigue needs time to develop.
In advance, we excluded studies focussing on athletes or patients suffering from diseases as mentioned earlier in the fourth
group of keywords.
3. Results
The initial search led to 3436 hits in Pubmed. Screening of the titles resulted in the exclusion of 3209 articles. Further
judgement of the abstracts led to exclusion of 182 more articles. The main reasons for exclusion were no variation (158
articles), the interested body region not being the shoulder (10 articles), the study population consisting of patients only (six
articles), the task either containing computer work (four articles) or being too short (two articles), or the study focusing on
sports performance (two articles).
Applying the selection criteria on the full text of the remaining 45 articles led to the exclusion of 36 more articles.
In these articles, no variation was applied (20 articles), the task duration did not meet the 30-minute criterion (six articles),
the body region of interest was either the forearm, hand or finger (four articles), the assessment focused on the task duration
without focussing on the shoulder (two articles), the task contained computer work (two articles), no full text of the article
was available (one article) or the same study was described in two articles (one article). The remaining nine articles were
scanned for citations and references, which resulted in the addition of six extra articles. Finally, two articles from the
authors’ personal databases were added. The resulting 17 articles are presented in Table 1 (temporal variation) and Table 2
(activity variation).
The second last column in Tables 1 and 2 gives the mean difference (MD) between conditions with associated p-values
to show whether the difference was significant or not. The EMG parameters are grouped by parentheses, because we
considered a fatigue effect on EMG only when both its frequency and amplitude changed significantly. The arrows in this
column are only displayed for significant differences. In the last column of Tables 1 and 2, we have summarised the overall



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































effect that an increased level of temporal or activity variation had on the objective and subjective outcomes of each study.
Here, a ‘þ’ indicates that more variation had a predominantly positive effect, determined as the percentage of the significant
outcome parameters that was found to be positive. Similarly, a ‘–’ indicates that more variation had a predominantly
negative effect and an ‘o’ indicates that more variation had no significant effect or equal significant positive and negative
effects on the overall group of outcomes.
3.1 Temporal variation
In the three studies found, temporal variation was achieved by varying CT at constant DC across conditions. Hereby, the
overall amount of work and the pause time were constant across conditions. The CT varied from 10 to 360 s, where
conditions with a shorter CT represented conditions of more temporal variation. The task performed in all three studies
concerned the isolated movement of shoulder abduction, performed for 1 h maximum. The study of Iridiastadi and
Nussbaum (2006) included eight conditions, of which we made two groups of low CT versus high CT (see Table 1). These
two groups showed on average no differences in DC.
The objective responses analysed in these studies included measures of amplitude and frequency of electromyography
(EMG), measures of heart rate (HR), blood pressure (BP), ET and force during maximal voluntary exertion (MVE; see
Table 1). None of the studies showed an effect of variation on objective manifestations of muscle fatigue in the EMG signal,
as a combination of amplitude decrease and frequency increase, or the opposite pattern. In one study, only one of these
changes occurred (Iridiastadi and Nussbaum 2006) and in another study both changes comprised a decrease (Yassierli and
Nussbaum 2007). Furthermore, more variation led to a significant decrease in MVE (Yassierli and Nussbaum 2007) and BP
(Mathiassen 1993). Regarding ET, two studies found an increase with more temporal variation (Mathiassen 1993; Yassierli
and Nussbaum 2007), and the third study found no significant effect (Iridiastadi and Nussbaum 2006).
In the three studies on temporal variation, subjective experiences of discomfort or fatigue were measured. Yassierli and
Nussbaum (2007) showed a decrease in the rating of discomfort. Mathiassen (1993) found a comparable but not significant
change in the rating of fatigue (see Table 1). Iridiastadi and Nussbaum (2006) did not find an effect of variation on discomfort.
3.2 Activity variation
In the studies reviewed (N ¼ 14), changing levels of activity variation were achieved by the implementation of task rotation
or by rationalisation of the work processes. It is generally assumed that rationalisation, which seeks to improve production
flow and use work time more efficiently, would lead to less variation, but we observed that rationalisation may also lead to
more variation. Both rotation and rationalisation were realised by combining different movement or force patterns with
each other. A summary of these findings, including a distribution between rotation and rationalisation (column 2) can be
found in Table 2.
3.2.1 Rotation
The objective responses analysed in the rotation studies (N ¼ 7) included measures of amplitude and frequency of EMG
and mechanomyography (MMG) and measures of HR, BP, adrenaline and noradrenaline, maximal voluntary contraction
(MVC), blood velocity and ET (see Table 2). Only one study found objective evidence for affected manifestations of
muscle fatigue in the EMG signals, as deduced from a combination of a frequency increase and an amplitude decrease
(Yung, Mathiassen, andWells 2012). In the other studies, only one of these changes occurred or no significant changes were
observed at all (Keir, Sanei, and Holmes 2011; Möller et al. 2004; Rissén et al. 2002). Horton, Nussbaum, and Agnew
(2012) presented contradictory results as the EMG amplitude both increased and decreased as a result of activity variation.
Two studies showed a significant decrease of HR with more variation (Kuijer, Visser, and Kemper 1999; Yung, Mathiassen,
and Wells 2012) and one study showed the opposite (Kuijer et al. 2004). More variation further led to a decreased diastolic
BP (Rissén et al. 2002), MMG root mean square (RMS; Yung, Mathiassen, and Wells 2012), and adrenaline concentration
(Kuijer et al. 2004). Increased variation also led to an increased level of noradrenaline (Kuijer et al. 2004), MVC, mean
blood velocity and ET (Yung, Mathiassen, and Wells 2012).
Subjective measurements were included in six rotation studies. Four studies (Kuijer, Visser, and Kemper 1999; Kuijer
et al. 2004; Rissén et al. 2002; Yung, Mathiassen, and Wells 2012) showed significant decreases of fatigue, exertion,
positive arousal and pain experience as a result of more variation (see Table 2). Two rotation studies showed contradictory
results within their study, with more variation discomfort and exertion both significantly increased and decreased (Horton,
Nussbaum, and Agnew 2012; Keir, Sanei, and Holmes 2011).







































The objective responses analysed in the rationalisation studies (N ¼ 7) included measures of HR and measures of EMG
amplitude and frequency (see Table 2). None of the studies showed that variation had an effect on objective manifestations
of muscle fatigue in the EMG signal, as a combination of amplitude decrease and frequency increase, or the reverse. In two
other studies, only one EMG change occurred with more activity variation (Arvidsson et al. 2012; Balogh et al. 2006). More
activity variation led to an increased prevalence of musculoskeletal disorders (Christmansson, Friden, and Sollerman 1999)
and HR (Palmerud et al. 2012). Two studies were not able to show significant results (Bao, Mathiassen, and Winkel 1996;
Olafsdottir and Rafnsson 1998) and one study did not apply statistical analyses on its data (Parenmark, Malmkvist, and
Ortengren 1993).
4. Discussion
In this review, we examined the effects of both temporal and activity variation on objective and subjective responses. To be
able to investigate these effects, we selected experimental lab and field studies according to strict inclusion criteria. From
the three studies on temporal variation, we concluded that more temporal variation (induced by shorter CTs) has a positive
or no effect on the objective and subjective parameters. We found that the significant effects of activity variation were not
convincing which made us conclude that the effects of activity variation on the outcome parameters are ambiguous.
4.1 Temporal variation
Temporal variation was the result of shortening CT which ensured that periods of continuous work were interrupted more
frequently. Consequently, the more frequent interruptions may have prevented the muscle from getting fatigued. Therefore,
at increased temporal variation, we expected fewer manifestations of muscle fatigue in the EMG signal (lower amplitude
and higher frequency), lower BP, lower HR, longer ET and lower perceived discomfort. The two groups of low versus high
CT in the study of Iridiastadi and Nussbaum (2006) showed on average no differences in DC and intensity, which made it
possible for us to relate the outcomes of this study to temporal variation.
With respect to the manifestations of muscle fatigue in the EMG signal, none of the studies demonstrated a combination
of amplitude decrease and frequency increase. In only one study, we observed the expected amplitude decrease (Yassierli
and Nussbaum 2007). Remarkably, this was accompanied by a frequency decrease, instead of the expected frequency
increase. The other two studies did not find any effect corresponding to the expected decrease in manifestations of muscle
fatigue (Iridiastadi and Nussbaum 2006; Mathiassen 1993). Our expectation that subjects could longer maintain the work
task with more temporal variation (shorter CTs) was confirmed (Mathiassen 1993; Yassierli and Nussbaum 2007). Besides a
drop in fatigue, an increased ET could also be the result of more frequent interruptions (shorter CTs) leading to higher
motivation and the ability to maintain work for a longer time period. The third study of Iridiastadi and Nussbaum (2006)
also found an increased ET as a result of more temporal variation, but this was not significant.
Regarding the subjective perceptions of fatigue or discomfort, our expectation was confirmed in one study (Yassierli
and Nussbaum 2007). They found a drop of 1.8 on the CR-10 Borg scale in the condition with more variation (shorter CT).
Mathiassen (1993) found a decrease of 2.3 on the same CR-10 Borg scale, but this was not significant, which might be due
to the low sample size (N ¼ 6). The drops could be explained by less muscle fatigue, although not demonstrated in the EMG
signal, or by a psychological mechanism: more temporal variation (less monotony) might be attractive to subjects and
therefore result in higher motivation and work satisfaction (Bongers et al. 2006). In the third study, no effect of variation on
perception of discomfort was found (Iridiastadi and Nussbaum 2006). This could be due to the intensity of the work task
(10–30% MVC) which was somewhat lower than the intensity of the tasks in the other two studies (15–40% MVC).
In summary, we found some positive effects of temporal variation on subjective perceptions, but not on manifestations
of muscle fatigue in the EMG signal. This inconsistency might be explained by the shoulder girdle being very complex
which makes it difficult to measure whether a muscle gets fatigued or is co-activated to assist a movement (Iridiastadi and
Nussbaum 2006). For example, one would expect that the M. Deltoid Medialis is the prime mover in shoulder abductions
(De Luca 1997; Yassierli and Nussbaum 2007), although other muscles such as the M. Trapezius and M. Infraspinatus, are
likely to be involved.
4.2 Activity variation
Activity variation was applied by rotation or rationalisation, and more activity variation in these studies created more
alternations between work tasks. The greater diversity of work tasks might have prevented muscle fatigue. We expected that







































and higher frequency), lower HR, lower BP and lower perceived discomfort. The results from the studies on activity
variation showed ambiguous effects on the outcome parameters.
4.2.1 Rotation
One factor hampering the interpretation of the study results is the fact that in part of the studies the work intensity was not
constant across conditions. From the work descriptions in the respective articles, we deduced that the intensity was not
constant across conditions in the studies of Horton, Nussbaum, and Agnew (2012), Keir, Sanei, and Holmes (2011), Kuijer,
Visser, and Kemper (1999) and Kuijer et al. (2004). Therefore, we initially concentrated on the other studies where such an
intensity change did not occur.
With respect to the manifestations of muscle fatigue in the EMG signal, one study confirmed our expectation about a
decrease in the objective manifestation of muscle fatigue due to more activity variation (Yung, Mathiassen, and Wells
2012). Möller et al. (2004) showed a significantly increased frequency in the right M. Trapezius despite their small sample
size (N ¼ 5). This effect might be due to the higher sensitivity that EMG frequency has over EMG amplitude or due to a
higher environmental temperature.
Regarding the subjective perception of, that is arousal and pain, Rissén et al. (2002) showed contrasting results: with
more activity variation, the pain experience of subjects decreased as expected, but positive arousal decreased unexpectedly.
It is possible that the employees were not satisfied about the job rotation, as the tasks differed quite a lot from each other,
including cash register work and stocking shelves. The study of Yung, Mathiassen, and Wells (2012) confirmed our
expectation that rating of perceived exertion decreased as a result of more activity variation.
In practice, task variation is often accompanied by a change in average task intensity. Whether this is good or bad could
be debated. In the studies where intensity changed along with the introduction of variation, people who normally only
performed high-intensity work benefited from the introduction of variation. This was mainly reflected in their subjective
feelings (Horton, Nussbaum, and Agnew 2012; Keir, Sanei, and Holmes 2011; Kuijer, Visser, and Kemper 1999; Kuijer
et al. 2004). On the contrary, people who normally performed only light-intensity work deteriorated after the introduction of
task rotation, as reflected in the HR and subjective feelings, among others (Horton, Nussbaum, and Agnew 2012; Keir,
Sanei, and Holmes 2011; Kuijer et al. 2004). Regarding the additional effect of changed intensity, we agree with the
statement of Raina and Dickerson (2009): regarding two tasks of different muscular demand, the positive decrease in
muscular exposure may, to a greater extent, be the result of task rotation than solely of the task being more demanding. The
benefit of task rotation might be even higher than the effort it takes to move from solely the less demanding task to a design
with rotation. This implies that rotation, despite changes in task intensity, is beneficial.
4.2.2 Rationalisation
With respect to manifestations of muscle fatigue in the EMG signal, none of the rationalisation studies included EMG
frequency measures. Therefore, none of these studies were able to show an effect on EMG manifestations of fatigue. The
general absence of any significant effect on the EMG parameters might have been the result of the relatively short task
duration (^30min; see Table 2) (Balogh et al. 2006; Bao, Mathiassen, and Winkel 1996). This would indicate that
sufficiently long sample duration is needed to reduce exposure bias and find significant effects, as has already been
suggested (Mathiassen and Svendsen 2009). Furthermore, EMG might not be sufficiently sensitive to fatigue when exertion
levels are typically below 30% MVC (Horton, Nussbaum, and Agnew 2012; Movahed et al. 2011; Sood, Nussbaum, and
Hager 2007; Yassierli et al. 2007). This could be the result of the absence of physiological changes within the muscles, such
as rotating motor units or additional motor recruitment. However, it might merely be the result of postural changes which
affect muscle activation and mask subtle physiological changes occurring due to fatigue (De Luca 1997). To get a deeper
insight into the whole muscle and perhaps even in the relation between kinematics and muscle activation, using
multichannel EMG over bipolar EMG might be a deliberate choice.
Two studies included HR, and only one showed that it increased with more activity variation in contrast to our
expectation (Palmerud et al. 2012). Although the old organisation of the system in this study involved more variation, the
new design offered improved working conditions (see Table 2) which might explain the effects on HR. Prevalence of
musculoskeletal pain disorders was the outcome parameter in the study of Christmansson, Friden and Sollerman (1999) who
showed that more variation leads to an increased prevalence. Apparently, the goal of the redesign here was not fulfilled,
which might be due to the increased age of the employees during the long follow-up period. Another explanation might be
that the redesigned jobs had too much variation which did not meet the assemblers’ competences and skills. Bao,
Mathiassen, and Winkel (1996) did not find significant effects of more variation on any of the objective parameters which
might be due to the pre- and post-groups that differed both in number and composition. The same reasoning applies to the
study of Olafsdottir and Rafnsson (1998).






































In summary, the observed effects of activity variation are ambiguous. No final conclusion can be drawn. This can be
explained by the fact that most studies have not controlled for the amount or intensity of work. Remarkably, the highly
controlled laboratory study of Yung, Mathiassen, and Wells (2012) showed positive effects.
Regarding the limited number of studies that we found, the question remains whether we missed relevant articles.
Therefore, we also searched within the database Scopus, but we did not find additional relevant articles. Finally, two articles
were added from personal databases of the authors. Reasons for missing these particular articles were because one of the
articles was presented in Icelandic only on Pubmed and in the other article no keyword with respect to the shoulder was
provided although three out of the five keywords were covered in our search terms. From this, we have decided to hold on to
our current search strategy.
5. Conclusion
Task variation is widely advocated as a means to lower the impact of loads on the shoulder region in repetitive hand–arm
tasks. With respect to temporal variation, we indeed found some positive effects on the objective measurements as BP
decreased and ET increased, and on the subjective measurements as feelings of perceived discomfort decreased. However,
the main part of the objective outcome measurements included EMG parameters, which did not show effects on the
manifestations of muscle fatigue. This might be explained by the fact that EMG only reflects a small part of the
physiological state of the muscle (Bosch 2011) while postural changes affect muscle activation masking subtle changes
occurring due to fatigue (De Luca 1997). Replacing bipolar EMG with multichannel EMG might be worth considering in
this respect. Regarding activity variation, the observed findings showed ambiguous effects, which might be due to the fact
that the outcomes were not controlled for the amount or intensity of work. Therefore, we were not able to draw a conclusion
concerning the effect of activity variation. Especially, the studies where task intensity changed as well, positive effects were
found when rotation was introduced to tasks solely consisting of high muscular demands.
6. Practical implications
Increasing temporal variation showed some positive effects on the studied outcome parameters, which resulted from
laboratory studies on isolated isometric activities. This gives limited support for the introduction in real life settings by
applying more frequent interruptions in rather monotonous work (assembly work, pick and place work or packing work).
However, whether increasing task variation in practice would indeed lead to decreased fatigue, better subjective feelings
and consequently fewer health problems, needs to be validated.
Evidence is lacking for the implementation of activity variation into practice. This does not necessarily mean one must
renounce it. Although activity variation is assumed to result in a more complete but also complex job, resulting in higher
motivation, lower monotony and subsequently lower task aversion (Kuijer, Visser, and Kemper 1999), when applying it
into practice needs consideration. One should take into account several factors: the nature of the work to be performed, the
competencies and skills of the employees, an ample collection of diversified tasks, acceptance by the management and the
workers, and financial resources (Allwood and Lee 2004; Balogh et al. 2006; Christmansson, Friden, and Sollerman 1999).
All in all, temporal variation could be applied by introducing more frequent interruptions. It would be a challenge for
practice to implement it, because a lot of occupational work is not as monotonous as the character of the experimental tasks
in the studies included. Activity variation effects were ambiguous and evidence is lacking to recommend its implementation
into practice. However, the lack of evidence does not necessarily mean that implementation of activity variation into
practice should be renounced. However, when deciding to implement and evaluate any type of task variation into existing
occupational work schedules, one should be aware of the amount of natural variation already present in tasks as these
generally do not solely consist of one single movement. Furthermore, applying variation in general will certainly be
accompanied by fluctuations of average task intensity, which might be undesirable but unavoidable and not necessarily bad
for the employee.
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